A family of genes that codes for ELH, a neuropeptide eliciting a stereotyped pattern of behavior in Aplysia.
We describe a particularly advantageous experimental system for studying gene structure, expression and modulation in the nervous system. In the marine mollusc Aplysia, the bag cells, two discrete clusters of neurons, secrete a peptide of known behavioral function. This neuroactive peptide, egg-laying hormone (ELH), produces a characteristic and stereotypic behavioral repertoire, consisting first of a cessation of walking and inhibition of feeding, followed by head waving and egg laying. We have cloned the genes encoding ELH and characterized their organization and expression. At least five distinct genes for ELH exist within the chromosome. Sequence analysis of one recombinant clone unambiguously identifies a contiguous stretch of nucleotides that encodes the 36 amino acids of ELH. Transcription of this small multigene family results in the expression of at least five distinct RNA transcripts encoding ELH. The pattern of transcripts differs strikingly in different tissues: bag cells express three distinct mRNA species, whereas the atrial gland, a secretory reproductive gland, expresses two distinct mRNAs. Several other neuronal and nonneuronal tissues do not express ELH RNA. In vitro these mRNAs produce a series of long polypeptide precursors that must be processed to generate the active ELH peptide. This processing event is likely to generate several additional neuroactive peptides. Thus the same peptide, ELH, may be released in association with different combinations of other neuroactive peptides. The concept of combinatorial sets of neuropeptides, each bearing one overlapping peptide ELH, and each directing a differing pattern of behavior, greatly expands the information potential of a small set of genes.